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XVIL On the Converfon of a Mk^ture of dephiogiftkated^ and 
phloglfiicated Air into nitrous Acid^ hy-the ele£lric Spark, By 
Henry Cavendiihj Efq* F. R. S, and A. S. 



Read April 17, 1788. 

IN Volume LXXV. of the Philofophical Tranfadions, p» 
372* I related an experiment, which fliewed, that by 
paffiog repeated ele£lrlc fparks through a mixture of atmo* 
fpheric and dephlogifticated air, confined in a bent glafs tube 
by columns of foap-lees and quickiilver, the air was converted 
into nitrous acid, which united to the foap4e?s and formed 
nitre. But as this experiment has iince been tried by fome per- 
fons of diflinguiflied ability in fuch purfuits without fuccefs, 
I thought it right to take fome meafures to authenticate the 
truth of it. For this purpofe, I requefled Mr. Gilpin, Clerk 
of the Royal Society, . to rqpeat the experiment, and defired 
fome of the Gentlemen moft converfant with thefe fubje£ts to 
be prefent at putting the materials together, and at the exa- 
mination of the produce* 

This laborious experiment Mr. Gilpin \^as fo good as to 
undertake. It was performed in the fame manner, and with 
the fame apparatus, which was ufed in my own experiments, 
and which is defcribed in the beginning of the above-men- 
tioned Paper^ and is accompanied with a drawing. The 
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method iifed for introducing air into the bent tube, was 
that defcribed in the laft paragraph of p« 373. in that 
Paper, by means of the apparatus reprefented in fig. 3. or 
the refervoir, as I fhall call it. The foap lees, like thofe 
of my own experiments, were prepared from fait of tartar, 
and were of fuch ftrength as to yield ^^^ of their weight 
of nitre when faturated with nitrous acid. The dephlo- 
gifticated air was prepared from turbith mmeral, and feemed 
by the nitrous tell to contain about ^\ part of phlogifticated 
air. 

On December 6, 1787, in the prefence of Sir Joseph 
Banks, Dr. Blagden, Dr. Dollfuss, Dr. Fordyce, Dr. 
J. HuHTEE, and Mr. Macie, the materials were put toge- 
ther. The quantity of foap-lees, introduced into the bent 
tube, was 180 meafures, each of which contained one grain 
of quickfilver ; and, as the bore of the tube was rather more 
than one-third of an inch in diameter, it formed a column of 
five or fix-tenths of an inch in length, which, by the intro- 
duilion of the air, was divided into two parts, one refting on 
the quickfilver in one leg of the tube, and the other on that in 
the other leg. The dephlogifticated air was mixed with one- 
third part of its bulk of atmofpheric air of the room in a fepa- 
rate jar, and the refer voir was filled with the mixture ; and 
from thence Mr. Gilpin, as occafion required, forced air into 
the bent tube, to fupply the place of that abforbed by means 
of the eieftric fpark. 

From what has been faid, It appears, that the mixture em« 

ployed contained a lefs proportion of common air than that 

ufed in either of my experiments. This made it neceffary for 

Mr* Gilpin now and then to introduce fome common air by 
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means of the bent tube reprefented in fig. 3. of the above- 
mentioned Paper, whenever from the flownefs of the abforp- 
tion he thought there was too fmall a proportion of phlogifti- 
cated air in the tube. 

My reafon for this manner of proceeding was, that as my 
firft experiment 'leemed to fhew, that the dephlogifticattd air 
ought to be in a rather greater proportion to the phlogifticated 
than the latter did, I was fomewhat uncertain as to the pro- 
per quantities, and doubted whether I could proportion them 
in fuch manner as that it Ihould not be neceflary, during the 
courfe of the experiment, to add either dephlogiftlcated or 
common air. I therefore mixed the airs in fuch proportion, 
that I was fure there could be no occaiion to add the former; 
iince it was much eafier, as well as more unexceptionable, to 
add common air than dephlogiftlcated air. 

On December 24, as the air in the refervoir was almoft all 
ufed, this apparatus was again filled in the prefence of moft of 
the above-mentioned Gentlemen, with a mixture of the fame 
dephlogiftlcated air and common air, in the fame proportions 
as before ; and the fame thing was repeated on January 19. 

On January 23, the bent tube was, hj accident, raifed out 
of one of the glafles of mercury into which it was inverted^ 
by which it was filled with air, and a good deal of the foap-lees 
were loft j there, however, was enough remaining for exami- 
nation. 

On January 28, and 29, the produce of this experiment 
was examined in the prefence of Sir Joseph Banks, Dr. 
Blagden, Dr. DoIhLfijss, Dr. Fordyce, Dr. Hkberden^ 
Dr. J. Hunter, Mr. Macie, and Dr. Watson. It appeared 
that 9290 meafures of the mixed; air had been forced into the 

bent 
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bent tube from the' mkrvoir^^. Befides this, M.i% Gilpin bad 
at differeot times introduced '872 meafures, of 'common air, 
which makes in all 10162 of air,, confiftiog of, 6968 of 'de- 
phlogifticated air, and '3194 of common , air* But as-.there^ 
were 900 meafures of air remaining in the tube when the 
accident happened, the quantity abforbed wasdnlj 9262; but 
this is a much greater quantity that what from my own expe-' 
riments feemed neceffiry for this quantity of foap4ees» 

The foap-lees were poured into a fmall glafs cup, and the 
Jube waflied with a little diftilled water, in order that as little 
;as poffible might be loft* As they were by this means confi- 
derably diluted, they were evaporated todrynefs; but it was 
difficult to eftimate the quantity of the falina reliduum, as it 
%vas mixed with a few particles of mercury* 

Some vitriolic acid^ dropped on a little of this refidutimt 
yielded a fmell of nitrous acid, the fame as when dropped on 
nitre phlogifticated by expofure to the fire ip a covered cruci- 
ble; but it was thonght lefs ftrong* The remainder was dif- 
folved in a fmall quantity of diftilled water, and the following 
experiments were tried with the folution. 

It did not at all difcolour paper tinged with the juice of blue 
flowers. 

It left a nauftous tafte in the mouth like folutions of mer* 
cury, and moft other metallic fubftances* 

Paper dipped into it, and dried, bnrnt with fome appearance of 
deflagration, but not fo ftrongly or uniformly as when dipped 
in a folution of nitre* The marks of deflagration, however, 
were ftronger than when the Paper was dipped into a folution 

♦ The method of afccrtainiug the qwaetity of air forced iii was by weighing 
the referfoir, as meatioaed in the aboTe-mentioBed Paperj p» gf4* 

of 
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of mercury in fpirit of nitre, but not fo ftrong as when equal 
parts of this folution and folutlon of nitre were ufed, 

A folutlon of fixed vegetable alkali, dropped Into fome of It 
diluted, produced a flight reddiili-brown precipitate, w^hich 
afterwards affumed a greenifh colour. 

A bit of bright copper being dipped into it, acquired an 
evident whitidi colour, though not fo white as when dipped 
into the folution of mercury in fpirit of nitre. 

From thefe experiments it appears, that the mixture of the two 
airs was actually converted into nitrous acid, only the experi- 
ment was continued too long, fo that the quantity of air abforbed 
was greater than in my experiments, and the acid produced 
was fufficient, not only to faturate the foap-lees, but alfo to 
diffblve fome of the mercury. The truth of the latter part is 
proved by the metallic tafte of the refiduum, its not difcolour- 
iog the blue paper, the preGipitate formed by the addition of fixed. 
alkali, and the white colour given to the copper ; and the nitrous 
fumes produced by the addition of oil of vitriol, as well as the 
manner in which paper impregnated with the refiduum burnt^ 
lliew as plainly, that the acid produced^ was of the nitrous 
kind. It is remarkable, however, that during this experi- 
ment there were no figns which Ihewed when the foap-lees 
became faturated. The only time when the diminution proceeded 
much flower than ufual was on January 4. It then feemed 
to go on very flowly ; but as the air abforbed at that time was. 
only 4^530 meafures, which is much lefs than what feems re-* 
quifite to faturate the alkali, and as the diminution imme- 
diately went on again upon adding oaore common air, it feems 
not likely, that the foap4ees were faturated at that time. 

On January lo, Mr. Gilpin obferved a fmall quantity of 
whitiih. fediment on the furface of the mercury; which feems 

to 
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to fliew^ that the foap-Iees were then faturated§ and that the 
acid was begiooiog to corrode the mercurj. The quantity of 
air ahforbed was alio' 6840^ meafureSt which is about as mach 
as I expe£ted would'^be required. However^ as, I was perfaadcd^ 
from the e^eot of my own experiments, that the diminution 
would either intirely ceafe^ or go on very flowly^ as loon as 
the foap-lees weie fatu rated ; and as I was unwilling to flop 
the experiments before that happened^ I thought it befl to con** 
tinue the electrification* 

On the fame morning Mr* -Gilpih- found, that about 120 
meafures of the air in the bent tube had been fpontaneoufly 
abforbed during the night, the quantity therein being fo muck 
iefs than it was the preceding evening, though the eleiS:rical 
machine had not been worked, or any thing done to it during 
the intermediate time. The reafon of this in all probability 
is, that as the acid was then corroding the marcury, the foap- 
lees became impregnated with nitrous air, which, during the 
night, united to the dephlogiflicated air, and caufed the dimi- 
nution. 

Though in reality the event of this experiment was fuch as 
to eftabiifh the truth of my pofition, that the mixture of de- 
phlogiflicated and phlogiflicated air is converted by the eleftric 
fpark into nitrous acid, as fully as if the experiment had been 
flopped in proper time ; yet, as the event was in fome mea- 
fure different from that of my own experiments, and might 
afford room for cavil, I was delirous of having it repeated j 
and as Mr. Gilfin was fo obliging as to undertake it again, 
the materials were, on February ii. put together for a frefli 
experiment, in the prefence of mofi of the above-mentioned Gqb.^ 
tlemen^ The foap lees employed were the fame as before, but 
1 8 J meafures were now introduced. The depfclogiflcated air wa§ 

different^ 
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different, the former parcel being all ufed« It was prepared, 
like the former^ from turbith mineral, but was rather purer^ 
as it feemed to contain only -^- of phlogifticated air. The 
proportion in which it was mixed with common air was that of 
22 to lo; fo that a greater proportion of common air was 
now ufed, in confequence of which it was not neceflary for 
Mr. Gilpin to introduce common air fo often. 

On February 29, the refervoir was again filled with air of 
the fame kind, in prefence of fome of the fame Gentlemen. 
As it was found by the laft experiment that we muft not de- 
pend on the faturation of the foap-lees being made known by 
any alteration in the rate of diminution, the procefs was 
flopped as foon as the air abforbed was fuch as from my own 
experiments I judged fufficient to neutralize the foap-lees* 
This was efFeded on the 15th of March. The air remaining 
in the tube, when Mr. Gilpin left ofF working, was 600 
meafures ; but at the time the produce was examined, it was 
reduced to about 120, fo much having been abforbed without 
the help of any eledirification, which is a flill more remarka- 
ble inftance of fpontaneous abforption than what occurred in 
the former experiment. A few days after the experiment be- 
gan, a black film was formed in one of the legs, which, I 
fuppofe, muft have been a mercurial ethkps ; but whether 
owing to fome fmall degree of foulnefs in the mercury or tube, 
or to any other caufe, I cannot tell. This foulnefs feemed not 
to increafe; but on March 10, when the air abforbed was 
about 5200, a whitilh fediment began to appear on the furface 
of the mercury. 

On March 19, the produce was examined in the prefence of 
Br. Elagden, Dr. Dollfuss, Dr. Fordyce, Dr. Heber- 
DEN, Dr. J. ^HuNTERj Mr. Macie, and Dj. Watson. 

Vol. I^XXVIIL O-o The 
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The mixed air forced into the bent tube from the refervoir was 
6650 meafures, befides which Mr. Gilpin had at different 
times introduced 630 of common air, which makes In all 
7280^ containing 4570 of dephlogifticated, and 2710 of com- 
mon air« 

The foap-lees were evaporated to drynefs as before. The 
refiduum weighed two grains, but there were two or three glo- 
bules of mercury mixed with itj which might very likely weigh 
half a grain* This being diiTolvedin a fmall quantity of water^ 
the following experiments were made with it. 

It did not at all difcolour paper tinged with blue flowers. 
Slips of paper were dipped into it, and dried; and, by way 
ef comparifon, other flips of paper were dipped into a folu- 
tiori both of common nitre and phlogifticated nitre, and alfo 
dried. The fbi-mer burnt in the fame mamier, and with as 
ftrong marks of deflagration, as the latter. 

It had a ftrong tafte of nitre, but left alio a flight n^tallic 
tafte on the tongue* 

It did not give any white colour to a piece of clean copper 
put into it. 

In order to fee whether the whitifh fediment, which was^ 
before faid to be formed in the bent tube, contained any mer- 
cury^^ the remainder of this folution was diluted with fome 
more diftilled water, and fuffered to ftand till the white fedi- 
ment had fubfided. The clear liquor being then poured ofi^ 
the remainder, contaiiaing the fediment^ which feemed to 
amount only to a vmj fmall quantity, was put on a piece 
of bright copper, and dried upon it; a piece of clean gold waa 
then laid over it*, and both were expofed to heaL Both metals ^ 
acquired a whitifli colour^ efpecially the gold^ but which was 
^^f indeterrniiiate:, 
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In order to difcover how nice a teft of alcalinity the paper 
tinged with blue flowers was, a faturated folution of com- 
mon nitre was mixed with -ri-^ of its bulk of the foap-lees; 
and this mixture was found to turn the paper evidently green % 
fo that, as the fokition of nitre contains about twice as much 
alkali as the foap-lees, it appears, that if the refiduum had 
wanted only -^4-^. part of being faturated, it would have difco- 
loured the paper* 

From the foregoing trials it appears, that the mixture of 
dephlogifticated and common air in this experiment wasa£lually 
converted into nitrous acid, and was fufficient not only to fa* 
turate the foap-lees, but alfo to diflblve fome of the mercury. 
The quantity diffolved, however, was very fmall, and not fuf- 
ficient to diminifli fenfibly the deflagrating quality of the ni- 
tre; fo that the proof of the air being converted into ni- 
trous acid was as evident as if no mercury had been diflblved. 

In this experiment, as well as the former, no indication of 
the foap-lees becoming faturated was afforded by any cefiation 
in the diminutibn of the air; whereas, in my experiments, it 
was very manifeft. 1 do not know what this difference ftiould 
be owing to, except to Mr. Gilpin's giving much ftronger 
electrical fparks than I did. In his experiments the metallic 
knob which received the Ipark, and conveyed it to the bent 
tube, was ufually placed at about 2I inches from the con- 
duftor, fo that the fpark jumped through 2i inches of air, in 
pafflng from the conduftor to the knob, beiides from i| to 2f 
inches of air in the tube ; whereas in my experincients, I be- 
lieve, the knob was never placed at the diflance of more than 
li inch from the condudor, and the quantity of air in the 
tube was much lefs ; but the condudor and eledrical machine 
were the fame. 

G © 2 Except 
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Except this, the onljr difFereiice I know in the manner of 
condiifling the experiment is, firft, that Mr» Gilpin nfnally 
contioned working the machine for half an hour at a time, 
whereas I feldom worked it, more than; ten minutes; and, fe- 
condly, that in Mr. Gilpin's Experiments- the common air-in 
the referroir bore a iefs proportion to the dephlogifticated air 
than in mine ; in confeqoence of which it was neceflary for 
him^ frequently to introdoce common air* On this account, 
the proportion of the two airs in the bent tube would be confir 
derably difterent at " diirereot times ; but on the' whole, the. 
common air abforbed bore a greater proportion to the dephlpn 
gifticated than in rnine^ 

Though the wdiole quantity of air abforbed in thefe ex* 
periments Is known -with confiderable precifion, yet " it ia 
impoffibJe to determine, with any accuracy, how much of 
each kind was abforbed, on account of our uncertainty 
about the nature of the air which remained at the end of 
the experiment.: But if in the.^ lali experiment we .fuppofe 
that the air abforbed fpontaneoufly between. ■ the; 15th,, and 
i;9th of^March was intirely dephlogiftieated, ., and that , what 
remained at- the. end of that time was of ..the purity .of com-. 
mon air, it will appear, that 4090 of dephlogiftieated and 
%.^$B of common air, which is equivalent to^..-^ 44B0' of pure 
dephlogiftieated air and 2198: of.'phlogifticated air, were-ab*< 
forbed at. the time the ele^rificatioii ^mzs flopped,, and confe- 
quently.the dephlogiftieated . air is . 4-|| of -the phlogifti.cated- 
air ; , whereas- ia my firft experiment it . feemed to be ^^-^^ ..and 
inmy.laftm. ' 

But the quantity of acid produced, and confeq^iently, I fup- 
pofe,. the.fatura,tioa of the foap-lees|. depends only, on, the quan.«< 
tity of phlogift-icated air abforbed ;, and the efte£l of the greatet 
or hf$ quantity, of dephlogiftieated ^ air is only , to make the 

nitre 
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iiitre produced more or lefs phlogifticated. Now, in this expe- 
riment, the bulk of the phlogifticated air was 1 2-/- that of 
the foap-lees. In my firft experiment it was 1 14^^ and in vaj 

, As many perfons feem to have fuppofed that the diminution 
of the air in theie experiments is much quicker tliaii it really 
is, .though I do, not know^any thing, in my Paper .which fhould 
lead to fuppofe that it, was not .very, flow, , it ^-may.^ be. proper to 
fay fomething on this head. As the quicknefs of thediminu** 
tion depends, h much^on the power .of the electrical .machine^ 
I can only.fpeak as to what happens with the machine ufed in 
thefe experiments* This. was. one of... Mr. Nairne's^ patent 
machines^ the. cylinder of which is... I2| inches -long,- and 7 
in diameter., A coiiduilor. o£ 5 feet long^.andL6 inches in 
diameter, was adapted to it, and the. ball which received.the 
fpark was placed at two or three inches, from another ball, 
fixed to the end of the condu<9:or* . Mow, when, the machine 
worked well, Mr. Gilfin fuppofes he got about two or three 
hundred fparks a minute, . and the diminution of the air during 
the half, hour which he continued w^orking. at a time, varied 
in general from 40 to i2o.meafures^ but was ufually greateft 
when there was moft air in the tube§ .provided the quantity 
was not fo great as to prevent the fpark from paffingjeadily^ 

The only. perfons I know of, .who.have endeavoured to re- 
peat this experiment, ...are,., M... Van Maeum,' aflifted by M*. 
Paets Van-- Troo..tswyk .; M* Lavoisier, ■.in-uconjunSioii 
with M. Hassenfmatz..; ;and M. Mo-NGE*. I am-'.not acquainted 
with the method which the three latter Gentlemen employed^ 
and am at a lofs to conceive what could prevent fuch able phi- 
lofophers from fucceeding, except want of patience., But M» 
Vam Ma rum, in his Fremiere Contmuatkn des Epcperknces^ 

faitei 
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fakes par le moyen de la Machine ileSirtque T^eylerienne^^, 182. has 
defcribed the method employed by him and M, Van Troots- 
WYK. They ufed a glafs tube, the upper end of which was 
Hopped by cork, through which an iron wire was palled, and fe- 
cured by cement, and the lower end was immerfed into mercury ; 
:fo that the eleclric fpark palled from the iron wire to the foap- 
lees. After io much of a mixture of five parts of dephlogifli- 
cated and three of common air as was equal to twenty-one 
times the bulk of the foap4ees * was abforbed, fome paper was 
moiftened with the alkali, which by its burning appeared to 
contain nitre, but fhewed that the alkali was not near fatu- 
rated* The experiment was then continued with the fame 
foap-lees till more of the air, equal to fifty-fix times the bulk 
of the foap-lees, was abforbed, which is near double the quan- 
tity required to faturate them ; but yet the diminution went 
on as faft as ever. It was then tried, by the burning of paper 
dipped into them, how nearly they were faturated ; but they 
ftill feemed far from being io. 

The circumftance of ufing the iron wire appears evidently 
objedionable, on account of the danger of the iron wire being 
calcined by the eledrlc fpark, and abforbing the dephlogifti* 
cated air; and when I firft read the account^ I thought this 
the moll: probable caufe of the difference in the refult of our 
experiments ; but I am now inclined to think that the cafe 
was otherwife. From the manner in which M. Van Maritm 
exprefles himfelf, it feems that the only circumflance, from 
which they concluded that the alkali was not faturated, was 
the iffiperfe6t marks of deflagration, that the paper dipped into 
it exhibited in burning:; which, as we have feen, might pro* 
ceed as well from fome of the mercury having been diffolved 

•'* This --is, rather more than half ©f Aat rec|iiifite to faturate th0foap4ees* 
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as from the alkali not being faturated. I am much inclined to 
think, therefore, that, fo far from the foap-lees not having 
been faturated, the quantity of acid produced was in reality 
much more than fufficient for this purpofe^- and had diflblved 
a good deal of the^ mercury s for the quantity of air abforbed 
favours this opinion, and the phaenomena agree well, with Mr« 
Gilpin's firfl experiment, in which this^ was certainly the 
cafe; whereas, if the diminution had proceeded chiefly from 
the dephlogifticated air being abforbed by the iron,, the tube 
towards the end of the experiment would have been filled 
chiefly with phlogifl-icated air, which would have made the 
diminution proceed much flower than before ; but we are toldj 
that it went on as fafl: as ever. It is mofl: likely, therefore^ 
that the apparent difagreement between their experiment and 
mine proceeded only from their having continued the procefs 
too long^ and from their not having properly, examined the 
produce. 

M. Va;N Ma rum then proceeds to fay: *^^ Surpris dr cefte 
^* difference de re fultat j'en voyai une defcriptlon txz&t de nos 
^^ experiences aM.CAVENDisHj,le prianten meme temsdem'in* 
^' fl:ruire s^^Il pourroit trouver la caufe de cette difference ; et 
^^ commela feule dlfl^erence effentielle, par laquelle notre expe« 
*' rience differoit de celle de M; Cavendish, confifl;oit en ce que 
*^ nous avons employe de Tair pur produit du precipite rouge ou 
^' du minium^ au lieu de Tair pur produit de Ig poudre noire 
** formee par Tagitation du mercure avep le plomb, dont M* 
^' Cavendish, ne donne pas la maniere de le prod u ire ^, je le 

*' priai; 

* The ufing the iron wire formed a material difference in our manner of 
condudting the experiment, and one which may^ perhaps, have had great 
influence on the refults but I do not fea how the ufing fome other kind of 

dephla* 
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^^ priai de me communiquer de quelle manlere il etoit venti a 
^^ cet air, parceque je defirois de repeter Fexperience avec ce 
^^ meme air : mais comme il ne m'a fourni aucuoe elucidation 
" fur la caufe vraifemblable de la dijfFerence du refultat de nos 
*^ experiences, et qull ne lui a pas plu de me communiquer fa 
^^ maniere de produire Fair pur qu'il avoit employe pour les ex- 
^^ periences, m-ecrirarit, qu'il s'etoit propofe d'en parler dansuu 
"ecrit public, la longueur ennuyante de ces experiences nous 
^^ a fait prendre la refolution de differer leur continuation, pour 
** obtenir uneparfaite faturatlon de laleffive, jufqu*a ce que M. 
^* Cavendish ait public fa maniere de produire Fair pur, dont il 
^' s'eft fervi, nous contentant pour le prefent d'avoir vu, que 
^* Funion du principe d'air pur et de la mofette produit de Facide 
^' nitreux, fuiv^ant la decouverte de M. Cavendish/' 

As I fhould be forry to be thought to have refufed any ne- 
ceflary information to a Gentleman who was deiirous to repeat 
one of my experiments, and who by his fituation was able to 
do it with lefs trouble than any one elfe, I hope the Society 
will indulge me in adding a copy of my anfwer, that they 
may judge whether this is in any degree a fair reprefcntation 
of =it. 

^* T O M. VAN MAKUM« 
^^^S 1 R, 

" I received the honour of your letter, in which you inform 
^^ me of your ill fuccefs in trying my experiment on- the con- 

dephlogiilicated air, inftead of that prepared from Dr. Priestley's black pow- 
der, can in the leaft degree form an eflential difference, as in the farae para- 
graph in which I mention my having ufed this kind of air in my firil: experi- 
ment, I fay, that in my fecond experiment I ufed air prepared from turbith 
liaineraU 

'^^ verfioa 
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^^ verfion of air into nitrous acid by the ele^ric (park. It is 
«^ very difficult to guefs why an experiment does not fucceed^ 
" unlefs one is prefent and fees it tried ; but if you intend to 
^^ repeat the experiment, your beil; way will be to try it with 
** the fame kind of apparatus that I defcribed in that Paper, 
*^ If you dofo, andobferv^e the precautions there mentioned, 1 
<^ flatter myfelf you will find it fucceed. The apparatus you 
** ufed feems objedionable, on account of the danger of the 
*^ iron being corroded by abforbing the dephlogifticated air.** 

^^ As to the dephlogiflicated air procured from the black 
*^ powder formed by agitating mercury mixed with lead, as 
" it was foreign to the fubje£t of the Paper, and as I propofed 
*^ to fpeak of it in another place, I did not defcribe my me- 
** thod of procuring it. As far as I can perceive, the fuccefs 
" depends intircly on carefully avoiding every thing by which 
*^ the powder can abforb fixed air, or become mixed with par- 
*' tides of an animal or vegetable nature, or any other infiam- 
*^ mable matter : for which reafon care fhould be taken not to 
** change the air in the bottle in which the niercury is fhaken, 
<^ by breathing into it, as Di% Priestley did, or even by 
"blowing into it with a bellows, as thereby fome of the dufi: 
" from the bellows may be bfown into it. The method which 
^^ I ufed to change the air was, to fuck it out by means of an 
" air-pump, through a tube which entered into the bottle, 
" and did not fill up the mouth fo clofe but what air could 
*« enter in from without, to fupply the place of that drav/n 
«^ out through the tube. 

'' I am, &c." 

With regard to the main experiment, it was not in my power 

to give him further information than T did f as I pointed out 
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the only circumftance to which, at that time, I could attri- 
bute the difference in our refults. And with regard to the 
manner of preparing the dephlogifticated air from the black 
powder, I have mentioned all the particulars in which my 
manlier of proceeding differed from Dr. Priestley's, and 
have alfo explained on what I imagine the fuccefs intirely de« 
peods ; fo that, I believe, no one at all converfant in this kind, 
of experiments will think that I did not conimunicate to him 
my method of procuring that air. 




